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ABSTRACT 



The system and a^^aratus of the present invention includes, 
a triangular topology consisting of: 1) a distributor at the 
broadcast point which receives data and then transmits this 
data on the uni-directional broadcast channels. 2) a plurality 
of clients which receive this data and periodically connect to 
3) a router which receives die requests and acknowledg- 
ments from the clients, and services these requests through 
its connections to remote systems such as networks^ host 
con^uters. and the distributee. 

20 Claims, 3 Drawing Sheets 
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HYBRID MULTICHANNEL DATA 
TRANSMISSION SYSTEM UTILIZING A 
BROADCAST MEDIUM 

TECHNICAL FIELD 

This invention relates generally to a hyl^d data trans- 
mission systenu and more particularly, it relates to providing 
a hybrid teiephone/multichannel-tclcvision (TV) and/or FM 
broadcast transmission system for information distribution^ 
datacasting and interactive data communications. 

BACKGROUND ART 

The growth and increasing popularity of the infomiation 
superhighway has created a need for the transmission of 
high speed digital data to remote locations such as homes, 
offices and mobile sites. Data may consist of a variety of 
di£ferent types of information including for example, pro- 
gram iiles. data files, text graphics, photographic images* 
audio and video clips (as distinguished from radio and TV 
progranmiing). 

Standard telephone lines, cellular networks and radio 
systems deliver data too slowly for many of the current 
^plications. For exan^le. compressed still video images in 
a digital fcsmat requires the delivery of a large amount of 
data, typically 5-50 kilo bytes. Downloading a typical 
Internet page with multiple GIF fosinat images, which are 
already compressed, can take several minutes over a stan> 
dard phone line with a 144(X) baud or 288(X) baud modem. 

One existing solution is higher speed telephone lines, 
sudi as. ISDN lines and hig^ speed broadband switched 
digital service ofifaed by tele^^one companies. However, 
these higher speed services are sometimes expensive, often 
difScult to implement and not yet generally available to most 
consumers. 

Many experts have stated that a cable TV system offers a 
promising way for remote users to gain relatively high speed 
access to corporate and popular data networks using the 
in-channcl data capacity of cable TV systems. However for 
two-way communications, the roadblock has been that only 
about 5% of the existing Nortf> American cable TV systems 
can support bi-diicctional data flows sufficient for normal 
personal computer (PC) use. 

Also, hybrid transmission systems have been proposed to 
handle high speed data broadcast One example is U.S. Pat 
No. 5347304 issued to Moura et al. This method proposes 
transmitting and receiving high speed digital information 
with a hybrid digital transmission system using a device at 
the remote site that receives analog broadcast TV-like sig- 
nals. The high speed digital information is addressably 
broadcast using contiguous bandwidth in a television chan- 
nel to the remote site. The device decodes the digital 
information from the signal and then passes it along as 
digital information to any form of data terminal equipment 
or computer. 

In its preferred embodiment the Moura et al. method 
suffers firom a number of deficiencies. In particular, an 
on-going bi-directional communications link, such as a 
bi-directional cable TV system* is required. At the present 
time less than 5% of all cable TV systems in the U.S. are 
bi-directional for such purposes. Additionally, the cost of 
converting existing uni-directional cable TV systems to 
bi-directional is estimated at $230 per cable subscriber. This 
is a significant cost which is likely to result in a very slow 
conversion to bi-directional cable TV systems. For a uni- 
directional cable system, an embodiment of Moura, et aL 
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requires the constant use of a telephone modem as the 
revenc channel which may be objectionable. This on-going 
rcvcne channel requirement is for providing the traditional 
protocol scheme acknowledgments (Le.. ACK and NACK) 
5 and for requests. 

Additional problems with the Moura et al. method Include 
the fact that the digital data is broadcast using contiguous 
bandwidth in a single television channel. This implementa- 
tion limits the available bandwidth for data transmissions 
and requires dedication of a single channel to data only. 
There is no provision for the user to be switched to another 
channel for additional bandwidth. 

The present invention overcomes the problems in the 
aforementioned methods with an architecture that provides 
constant connectivity without an on-going reverse 
connection, without requiring contiguous bandwidth in a 
single channel, and by transmitting data over many channels 
utilizing variable sized bandwlddi in each channel. This 
multtchanncl data transmission sy^em is m<zt appealing 
and can achieve higher data rates than the directly competi- 
tive basic rate ISDN alternative. 

SUMMARY OF THE INVENTION 

25 In a typical client-server, or other common end-user 
environment, lO-to-20 times oc more data flows to the client 
than from the client The client may be a con^uter. tenninal 
or set-t<^ box located at a remote site. The present invention 
eliminates the need for a viable reverse channel from the 

2Q client through use of periodic, lowo'-speed, as needed con- 
nections. 

In accordance with the illustrated prefeired embodiment, 
the present invention provides a noveL cost effective hybrid 
multichannel data transmission system consistent with exist- 
as ing Intemet and other current network architectures. 

An object of the present invention is to provide a hybrid 
teiq)hone/cabieTV system method of data transmission that 
will deliver inexpensive remote connectivity which satisfies 
and surpasses the dau communications needs of the 90% of 
40 the U.S. residences which arc aWc to access cable TV. 

Another object of the present invention is to utilize the 
universally underused di^ capacity of existing cable TV 
systems and the connections to existing home oa* office cable 
wiring. 

Additionally, it is an object of the present invention to 
provide constant connectivity at low costs during prime-time 
or other hours without the requirement for an upstream 
connection unless data is required to be transmitted from the 
client 

so 

It is also an object <^ the present invention to provide 
instantly scalable bandwidth through choice of an appropri- 
ately sized chaxmeL 

A further object of the present invention is to provide 
55 greater speed in remotely accessing remote networks, 
remote databases and the Intemet via a simple, low-cost 
architecture. 

Moreover, it is an object of the present invention to 
provide non-obtrusive access to switchable in-channel data 

60 capacity on cable TV systems. 

The system of the present invention includes, briefly, a 
triangular topology consisting of: 1) a distributor at the 
broadcast point which receives data and then transmits this 
data on the uni-directional broadcast channels. 2) a plurality 

65 of clients which receive this data and periodically connect to 
3) a router which receives the requests from the clients and 
all data destined to the clients, and services these through its 
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connections lo remote systems such as networks, host The router receives data packets from the Internet 

computers, and the disiributM. addressed to the dients and oriinarOy transmits thian not to 

nie present invention has other objects and advantages the client but instead to the <»is«rib"t<»Ji also recdves 

wS^set forth in the description of the Best Mode of P»<^ dients. when the hok between the cUem 

CaSW Out the invention. Thefeatures and advantages 5 and router exisU. and passes them lo the Internet Uponeach 

deSl in the specification, howeva. are cot aU inclusive. n*w dial-in using the popular poin to point protocol (PPP). 

a^^cSarty.^y additional features and advantages «he. router port on wind, the 

wiU beVppareS to one of ofdinaiy skill in the art in view of assigned an Internet address whidi u assomted with the 

tofcTaS speXtion^nddaims herein. client PPP sign-on and m turn. wOh tt.e addr«s by whi^ 

ulc uia^f>ful|^, »i«.vui ^^^^ pcnnanently Jmown by the distributor. Unso- 

BRIEF DESCRffTION OF THE DRAWINGS liciled messages such as E-maU are similarly coirelaicd by 

associating the E-mail address to the address by which the 

HG. 1 is a functional block diagram of the best mode of client is permanently Icnown by the distributor, 

the hybrid multidiannel data transmission system utilizing a distributor at the (cable, satellite or over the air 

broadcast medium in accordance with the fffcscnt invention, j 5 jj^oadcast) television (or radio) station or head-end acknowl- 

FIG, 2 is a functional block diagram of the head-end of the edges all transmissions from the Internet site router on 

cable TV system portion of FIG. 1. behalf of its clients and itsdf (for administrative purposes) 

FIG. 3 is a functional block diagram of one of the clients over a high-speed connection. Client-destined Internet 

shown in FIG. 1. responses and transmissions, as wdl as alerts, notificatio ns 

20 a nd E-maiL are addressed to the approimate client and 

BEST MODE OF CARRYING OUT THE inserted into a broadcast-strcam for receipt by a specific 

INVENTION client receiver. Ongoing analysis is performed by the dis- 

_ ... . t*j-i. I iributor using a queuing management tcdinique on all data 

Hie present invenUon employs a multidiannd data trans- be tra^nZd to dfents so that on an only-as- 
mission system that provides acc«s to remote systems: fte ^^^.^asis dianges in diannels or sub<:hannds or VBI 
Intemet-commeraalon-hBe service, enterprise networks. „^ ^ „pa„^ system capadty balandng 
conunon earner networks and the like. 



and client data through-put 



In ihe prrferred embodiment using the I-lenid^ an appropriate diannd are initiated by the 

example, a dient. sudi as a computer. temiinaL set-top box fte^eT which passively monitors its 

device and fte like, utibzes a tnangiUarc™ 30 „j3^d(s) and waits to deLfc the address field of 

link.Oneofthelinksu.thetnang^e.sthet|^onal T teoadcasted data. For an address matdi. the client 

Internet communications Unk. telephone modems coupkd ^J^^^^ aai>sn^ticd data and presenu it to the 
point, to pomt by a public switehea te epnone new«x 

are prcrcraDly 

a>STO) with a rdadvdy hnuted rjlable band^^ acknowledged by the di^t over the telephone l4 through 
data transmission. The dient is Unted to toe rower of im „ ^ tf,e distributor and so are not ordinarily made 

Jtemet semce provider • ^"^L/ »^»j!f^; »«^« « ^ accommodating large file 

the upstream Aannel on a cable TV system am be used m j embodiment desirable, if 

place of the PSTN for purposes of an upstream ctannd. high-speed broadcast 

Anotherofthelinksin Aetriangle«ah«hcr-^db«^^^^ S^Son may be sent by toe diStSTthrough the 
cast link that is not traditionally used for data transmission. 40 / »«i^u«„« ^..nn*^.v.n 

^ i**A-v *ML^ ^ . J * 1- 1, • router over an existing dient t^ephone connection. 

In the prefcired embodiment this broadcast link IS the cable vt« «i a*^ ^ ^ 

TV iM-oadcast from the caWe TV system head-end to the Additional details of the preferred embodiment arc 

cable TV subscribers which i^ovidcs hi^ data throughput described in the context of a um-directional ca»»c TV 

To complete the triangle, these two links arc combined with broadcast system as the provider of the higher speed hnk. 

a third high speed link between the router and the distribute 45 However, the present invention can be easily qjphedt^ 

at the c^e TV system head-end. broadcast medium, such as direct broadcast satellite 

. . » /.w «• * • A'4i^A — i-.r;^«« «. ^Air. transmissions, standard over the air VHP or UHF television 

Additionany.atthedientwarnoM^^ pil radio data broadcasts, and wireless cable 

receiver (ui^lemented as a boa^ 1» « (over the m microwave) systems, may be utilized to create 

puter or set-top box)^ toe cable TV ^Jf^^ ^^'^^^ „ o create the broadcast Unfc Additionally, if a bi-directional 

cable TV system is used, the telephone line return diannd 
which can transmit data eithe r 00 a full TV ch annel ft Mh7 * v . ^ 

RF modem, a paiiial "I'V channel (less than 6 Mhz can be cUmmated, 

bandwidth) RF modem, an FM radio data broadcast channel, FIGS. 1 to 3 of the drawings d^ct the preferred cmbodi- 
or as a simultaneous data signal inserted in tfic raster scan mcnt of the present invention for purpose of illustration only, 
lines of a normal television signal; ddicr in the vertical 55 One skilled in the art wiU readily recognize from Ac 
blanking lnt«^al (VBI), or by using a data subcarrier or by foUowing discussion that alternative embodiments of the 
other multiplexing means. Eadi cUcnt receiver is cqu^jped structures and methods illustrated herein niay be employed 
with one or more mncTs so that U can simultaneously receive without departing from the princq)lcs of the mvcntion 
data over one or several channels. The objective is to speed described herein. 

data transmission while making the hylffid data path trans- « As depicted in FIG. L Ihe triangular topology consists of 
parent to the end-user. three communications links. Namely, point to point tele- 

Thc router may be a terminal server, network switch, an phone link 1 between each client 2 and router 3; distributor 
actual host or one of many types of routers. The router has communications link 4 from router 3 to distributor 5; and 
a high speed dedicated link to a host called an Internet uni-directional broadcast link 6 whidi transmits data 
Service Provider (BP). ISP is a node on the Internet As used 65 inserted into the broadcast stream at cable head-end site 7 to 
herein, all references to the Internet implies communication clients 2. Distributor communications link 4 is preferably a 
on a dedicated link to ISP and then to/from the Internet high speed land line or other link if located remotely from 
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the hcad-^ad. Internet service provider (ISP) 8. whidi is 
connected via a high speed link to the Internet 9. is coupled 
to router 3 via high speed dedicated link 10. Thus. ISP 8 is 
connected to clients 2 continuously through broadcast link 6 
and occasionally through telephone link 1 as in those 
instances whco a dial-up connection exists. 

In the preferred embodiment, telephone link 1 is fonned 
by an ordinary telephone modem connectioo over public 
switched telephone network 11. however other types of 
bi-directional communication links can be employed such as 
an ISDN line or cellular modem or bi-directional cable. 

In order to enable a cable TV system 13 to utilize the 
present invention, dedicated hardware is installed for com- 
municating with router 3 and for controlling the insertion of 
data into the broadcast sigoai As shown in FIG. 2, distribu- 
tor 5 is a personal computer that is coupled to VBI inserter 
13 at cable head-end 7 of the residing cable TV system 12. 

Cable head-end 7 of cable 7*V system 12 is configured in 
the conventional manner. Integrated receiver/decoders 
(IRDs) 14 receive and decode television signals from a 
variety of program sources 15, including satellite dishes, 
television antennas and microwave antennas. IRDs 14 out- 
put composite video signals which arc received by commer- 
cial inserter 16 which are typically used for inserting local 
commercials into the television signal broadcast stream. The 
output of commercial inserter 16 is received by VBI inseiter 
13. which inserts data packets from distributor 5 into the 
VBI of the television signaL In alternate embodiments the 
data may be inserted using a horizontal blanking interval 
ins^er or subcarrier multiplexing means. The output of VBI 
inserter 13 is received by modulators 17 which modulate the 
composite video signals onto the appropriate 6 MHZ TV 
channels. The modulated television signals are then com- 
bined and distributed onto the cable TV system which forms 
a multi-channel multiplexed communications link. In this 
manner, no modifications to the cable TV system are 
required. Only installation of the link to router 4. distributor 
5 and VBI inserter 13 is needed. 

At client 2 as shown in FIG. 3, a dedicated client add-in 
board 18 (or alternatively an external unit) is installed in 
client 2. Qient board 18 connects direcUy to the cable TV 
system wires typically using a standard F-type co-axial 
connector. Ail downstream data communications from cable 
head-end 7 are received by client 2. Thus, client 2 forms ttic 
receiving end of broadcast link 6. Qient board 18 commu- 
nicates with die client processor 19 via an ISA or PQ bus 20 
(alternately, via a high-speed local external serial or parallel 
connection in the case of an external unit being used in place 
of an add-in board). 

Tuner assemblies 21, each com|Hising tuner 22 and 
demodulator 23* receive the RF input from the broadcast 
signal and ou^ut NTSC composite video. Twiner assemblies 
21 tune to and demodulate the selected frequency modulated 
cable TV channels as instnicted. so that VBI receiver 24 can 
process the received channels to extract the transmitted data 
packets. The extracted addressed data packets are then 
decoded by address decoder 25. If the address of die data 
packet matches the address of client 2. the data (w/o address) 
is transmitted to dicnt processor 19 via bus 20. Since the 
data received via bus 20 will be presented in identical format 
to data normally received in a standard point to point modem 
connection by client processor 19 via a telephone modem 
(Lc.. without the present invention), the inclusion of client 
board 18 is virtually transparent to client processor 19. 

Thus, broadcast link 6 enables clients 2 to constantly 
receive data without the ongoing coimectivity costs or 
teief^one connections. 
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Client board 18 may include more than one tuner assem- 
bly 21. receiver 24 and address decoder 25. Utilizing more 
than one tuner assembly 21. receiver 24 and address decoder 
25 enables client 2 to simultaneously receive data over more 

5 than one channel. 

Upstream communications and optionally-selected down- 
stream communications are transmitted via telephone link 1. 
Client 2 as a standard off the shelf modem 26 (not shown), 
such as a 14400 bps modem, which is capable of transmit- 

^ ting and receiving data via telephone link 1 to/from router 3. 
At router 3. multiple router modems 27 (not shown) enable 
router 3 to transmit and receive data from client modems 26 
via telqihone link 1 in a point to point manner. 
In operation, upstream data transmissions, such as. kcy- 

^ board entries, requests and file-uploads, are accomplished 
through client modems 26 via telephone link 1 to router 
modems 27 at router 3. Data from the Internet 9 can flow 
either through variable bandwidth of broadcast link 6 or. 
when available* back through telephone link 1. 

Distributor 5 and broadcast link 6 components include 
software supporting client board 18 that operates in a 
WinSock environment running under a protocol stack, such 
as TCP/IP and FPP. A communications scheme, such as 

,^ WinlSDN or NDIS is utilized to interface client board 18 to 
client processor 19. 

Clable TV system 12 broadcast transmissions consist of 
multichannel-nmltiplexed television broadcasts, lypically, 
the broadcast signals in the United States are in a NTSC-M 

Q format. Although other formats are available, such as 
B-MAC. Digicipher^ and MPEG, federal regulation requires 
that cable TV system operators bring NTSC-M signals into 
homes to ensure conopatibility with consumer televisions. 
Given the current predominance of NTSC-M broadcast 

5 transmissions* the downstream data communication in the 
prefcned embodiment is described in this context. However, 
it would be readily apparent to one of ordinary skill that the 
present invention can be applied to the otiier broadcast 
formats. The format of the transmitted data is tran^arent to 

Q the transmission medium and format. 

The downstream data may be transmitted in the vertical 
blanking interval (VBI) that exists within each channel. 
Typically. 20 lines of VBI at 15.000 bits per second per line 
using existing teletext technology. Qient 2 can receive data 

s packets on one or more VBI lines. An example of such a 
system is discussed in the application note tided "What is 
teletext** by Marc Schneider on page 2-204 of the Desktop 
Video Data Handbook published by Philip Electronics North 
America Corporation 1994. Thus, the data is present on 

0 existing industry-standard video transmission channels. A 
new transmission signal type does not have to be created. 

Additionally, the most coimnon cable TV system today is 
a 300 MHZ, 45 channel systenx G enerally, channels 41-4^ 
are not used for the broadcast of any television programs. 

5 because most cable TV system equipment in use today^ 
resul ts m poor viaeo quality on those cbaime ls. Rather than 
purcnasmg costly equ^ment to make use of these channels, 
cable TV system operators often leave these channels 
vacant. Downstream data that is transmitted by tiie cable 
head-end transmitter via broadcast link 6 can be transmitted 
on these channels. Since no video is presenfly„on_ th e^ 
cbaMgl. tbe datajmsnMSsipn c al l^ayailaElg^ 
band wjgOcS^ffinjSQ^ jj^a pel^^^ 
Data can be combined with normal TV'in other ways, such 
as in the horizontal blanking interval (HBI) or adding a data 
subcarrier Both methods are well known. Adding data to the 
HBI is discussed in ^'Digital Data over Video Channels: 
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Techniques for Spaalab.** by Dean Lance Smith and WaUcr in cither VBL Ml channel or other transmission speccmm; 
D Hanby IEEE Aerospace eectronic Systems Magazine 2) detcnnincs and controls data channel switching and (for 
0/8 n4 AOTil 1993 pp 16-24). Use of a data subcanicr is tdctcxt) line allocation; and 3) optionaUy. in conjuncuon 
discusscdin U.S. Pat. Nos. 5327037 and 5387.941 with router 3 detennines whether to route data over broad- 
assigned to Wavcpbore Coporation. 5 cast link 6 or via telephone link 1. 

Due to restrictions by some jrogram providers, and the DaU int^ty is also a function of distnbutcff 5. Forward 

fact that many national broadcastcxs use some of the Unes in error correction is embodied in many tdctexX systems and 

the VBL not aU channels are available for data to be inserted would be utilized cr improvcd-upon. Smcc tiicrc is no 

in the VBL In a typical 45 channel cable TV system. assurance and acknowledgment of data recapt by the ciient 

approximately 20 channels may be available fw the trans- "J 2 without a then-current tclqjhone connection, archiving aU 

mission of data in the VBL Assuming that 5-10% of the downstream transmissions to cUent 2 by die distributor 5 

customers arc on-line to the Internet at peak time and 5% of untU acknowledgement is desirable. As telephone connec- 

thosc customers at any one instant are receiving data, a tions are again established, the dicnt acknowledges Tccapt 

system using only the VBI of 20 video dianncls could of data since the last tclqihonc connection so that related 

support to approximately 8.000 customers. In the case where i5 archive dau can be erased or, if necessary, retransmitted, 

mere channels and lines per diannel arc available, more than Any Internet data transmitted in response to requests from 

8.000 customers can be supported. If a roll-off channel, that clients 2 are received by router 3. Router 3 transmits the data 

is the higher numbered channels whose carrio- frequency is in the same manner as it always docs except the data is 

near the upper end of tfie broadcast spectrum at the cable TV transmitted to distribute 5 instead of via router modems 27 

system 12, or anotticr full channel (not in tiie roll-off area) 20 directly to clients 2. Distributor 5 then routes fee data over 

is available, approximately 40,000 nwre customers per broadcast link 6 to dients 2. Id the event that distributor 5 

available full channel c^adty is gained using standard full detennines the data should be transmitted via telephone link 

channel (6 MHZ) cable modems with data rates of approxi- 1 (assuming the alternate embodiment is en^iloyed), dis- 

malcly 10 million bits per second. tribute 5 instructs router 3 to transmit the data dnectiy to 

WhUe the prefeired embodiment assumes that a full client 2 via telephone link 1. 

channel is not available, an alternate embodiment includes In order for client 2 to receive the incoming data via 

the use of one or more channels fully allocated to data broadcast link 6, client 2 must be notified to tune to the 

transmission. In this case, the concept switching between channel on which the data will be broadcast Alteratively. the 

multiple channels discussed in &c context of the preferred commands may be transmitted via telephone link 1. or both 

embodiment is equally applicable. In this alternate for redundancy. In response to the command from distributor 

embodiment, rathcx tiian using VBI inserters and receivers. 5. client 2 sets tuner assembly 21 to the channel on which the 

cable modems arc used to transmit and receive the down- date will be transmitted, receives the data with address on 

stream daU at cUcnt Z VBI receiver 24 and waits until an address match is found. 

Multiple channels on broadcastlink6 are available for the 3, by address decoder 25. Oient 2 then receives die data 

tiansmiSion of data packets to clients 2. The chamiels on addressed to it and passes this data to processor 19 via the 

which clients 2 receive data packets are switched in order to bus 20. 

maximize the available VBI lines in aU of the channels. In Client board 18 constantiy monitors the assigned broad- 
other words, cUent 2 does not always receive date on die cast channel or channels for incoming data transmissions or 
same VBI lines in the same channel. Both the VBI lines and ^ commands. This constant monitoring cr scanning enables a 
die channel are switched. The switciung may take place continuous connection with BP 8 without a dedicated, 
from data message (Le„ a multiplicity of data packets which continuously open tele^ione line. Thus, at any time, client 
together form a single message) to data message or during 2 can receive either a general message such as a newsflash 
the transmission of a single daU message. Channel and VBI or receive a message or commands addressed q)ecificaUy to 
line switching is controlled by commands from distributor 5. ^ ^ a particular client 

The switching commands are received in any one or com- xhc channel on which a client 2 is instructed to receive 

hination of the following manners: 1) via the general broad- transmitted data is switched as deemed necessary by Dis- 

cast channel received by all clients 2; 2) via die last data tributor 5. The receiving channel may be switched on as 

transmission received by client 2; and/or 3) via tclq)hone needed basis. The ciiannel command is sent by distributor 5 

link 1. However, diange without an existing telephone link ^ over a cuncnt date channel. At tiie start of a new telephone 

is not desirable due to the lack of immediate acknowledg- session, a reference check is made to insure mner 21 is tuned 

njcnL to the data channel expected by distributor 5. As a result of 

Downstream communications are managed by distributor the date dianncl switching date is transnoitted on multiple 

5 The path taken by a date packet coming from the Internet channels of non-contiguous, tunable (switchable) bandwidtii 

9 destined for a particular dicnl 2 is determined by distribu- 55 which can be of variable size (i.e., 6 MHZ or less). The 

tor 5. The VBI line and channel switching is transparent to bandwidtii is variable since each client 2 receives date based 

BP 8 and router 3. The selection of channel and line for date on the queue managenaent techniques employed by distribu- 

is determined by a tedmique queue management and based tor 5. This aflows for a variable number of VBI tines and die 

upon the availabiUty of bandwidtii, ttie pricrity of the data, use of multiple toner assembUes on some cUcnts for simul- 

avoage client waiting time, size of the data, and the type of go taneous reaction of multiple simultaneous date streams, 

transaction. Queuing Uieory as applied to date networks is Distributor 5 associates botii upstream date transmissions 

well known. For exanq)le. Chapter 13 of "Routing in the and downstream date transmissions witii an Internet address 

Intcmcf* by Christian Huitema (Prentice HaU 1995) orothcraddrcssofeadi of its clients 2, It must accommodate 

describes some of these principles, tiie lack of replies (Le., ACK and NACK) to date and 

Distributor 5 performs inteUigent date routing in the 65 messages sent to each address via teoadcasi link 6 at those 
present invention. In particular, distributor 5: 1) pUces date times when tiiere is only a broadcast link 6 connection to a 
on tiw api^opriate channel on die cable head-end transmitter client 2. Whenever client software at cUcnt 2 reestebUshes 
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phoae contact, distributor 5 automatically runs a procedure 
to validate ail interim activity to ensure that all data has been 
completely received since last connectivity to distributor 5. 
By default, this may done late every evening, initiated by 
client software. For that reason, distributor 5 must ascertain 
that all data sent to client 2 via broadcast link 6 is retained 
until such validation occurs to enable re-transmission if 
necessary. 

As a result, even though the cable TV system 12 is 
uni-directional. there is no need to tie up customers* tele- 
phone lines during the transmission of data to client 2. This 
is very advanugeous when client 2 is frequently receiving 
uDsoUcited data such as E-mail or file downloads. 

For example, a tclecoimnuting worker may receive their 
next days workload via broadcast link 6 during the evening 
hours without tieing up their telephone line. Additiooally. 
clients 2 maj^^rccavc^Enpafl^^^^ 
without^ tel^onc^mic^ont TO service prt)- 

yi&^ pa^^Vail clients 2 to be on-line at all times fw 
Ermail because of the constant connectivity of broadcast 
link 6. Distributor 5 routes die data over broadcast link 6 
allowing the custoioer to use the telephone line for other 
purposes. 

From the above description, it will be apparent that the 
invention disclosed herein provides a novel and advanta- 
geous hybrid data transmission system. The foregoing dis- 
cussion discloses and describes merely exemplary methods 
and embodiments of the present Invention. One skilled in the 
art will readily recognize from such discussion that various 
changes, modifications and variations may be made therein 
widiout departing from the spirit and scope of the invention. 
Accordingly, disclosure of the present invention is intended 
to be illustrative, but not iimiUng. of the scope of the 
inventioo, which is scA forth in the following claims. 

We claim: 

1. A data transmission system, comprising: 
a plurality of clients at remote locations; 
transmission means for transmittiDg broadcast signals in 

at least one broadcast channel to said remote locations; 

distribution control means for controlling the distribution 
of downstream data to said clients; 

inserter means responsive to said distribution control 
means for inserting said downstream data in said at 
least ooc broadcast chaiuel; 

router means for routing said downstream data received 
from remote systems and addressed to particular ones 
of said plurality of clients, said router routes said 
downstream data to said distribution control means; 

first communications linking means for coupling said 
router means and said distribution control means; and 

a plurality of receiving means foe receiving said down- 
stream data from said broadcasting signals, each one of 
said plurality of receiving means being associated with 
one of said plurality of clients; 

wherein said distribution control means transmits receiv- 
ing instructions to said plurality of receiving means, 
said receiving instructions instruct said plurality of 
receiving means how to receive said downstream data 
addressed to said plurality of clients. 

2. The system recited in claim 1, wherein said transmis- 
sion means is a cable television system. 

3. The system recited in claim 1 further comprising 
second communications linking means for selectively cou- 
pling said plurality of clients to said router means; wherein 
said downstream data from said remote systems is generated 
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in response to upstream data generated at said plurality of 
clients and transmitted to said remote systems by said router 
means, said router means receives said upstream data from 
said clients via said second communications linking means, 
j 4. The syston recited in claim 3, responsive to said 
instructions from said di^bution control means said router 
means transmits said downstream data either to said distri- 
bution control means for insertion into said broadcast signal 
or transmits said downstream data to said clients via said 
second communications linking means. 

5. The system recited In daim 3. wherein said second 
communications linking means is a public switched tele- 
phone network. 

6. The system recited in claim 1. wherein said broadcast 
signals comprise a plurality of raster scan lines; said inserter 
means inserts said downstream data in at least one of said 
raster scan lines of said broadcast signals; and said receiving 
instructions identify at least one of said raster scan lines to 
said receiving means. 

7. The system recited in claim 6, wherein said raster scan 
20 lines include a plurality of vertical blanking interval lines 

and said inserter means inserts said downstream data in said 
vertical blankiDg interval lines. 

8. The system recited in claim 7, wherein said distribution 
control means switches said vertical blanking interval lines 

25 in which said downstream data is transmitted. 

9. The system recited in claim 1, wherein said at least one 
broadcast diannel in whidi said inserter means inserts said 
downstream data is unoccupied by the broadcast signals. 

10. The system recited in claim 1, wherein said transmis- 
^ sion means has a plurality of broadcast channels and said 

distiibudoD control means switches said at least one broad- 
cast channel in which said downstream data is transmitted. 

11. The system recited in claim 1. wherein said transmis- 
sions means has a plurality of broadcast channels and at least 
one of said plurality of said receiving means indudes means 
for simultaneously receiving said downstream data on a 
multiplicity of said plurality of broadcast channels. 

12^ In a digital data transmission system in which digital 
data is addressably broadcast in at least one of the raster scan 
^ lines of a television channel to a client at a remote location, 
a receiving apparatus associated with said client comprising: 
tuner means for tuning to and demodulating a broadcast 
signal; 

receiver means coupled to said tuner means for extracting 
45 said data from said at least one of the raster scan lines 

of the demodulated broadcast signal; 
decoder means for decoding the address of said data from 

said receiver means to verify an address and obtain said 

data; 

50 control means responsive to external control signals trans- 
mitted to said client for commanding said receiver 
means to extract said data from said at least one of the 
raster scan lines. 

13. The apparatus recited in daim 12 further comprising 
55 means for siimUtaneously receiving said data on a multi- 

plidty of tdevision channels. 

14. The ai^xaratus redted in claim 12, wherein said at least 
one of said raster scan lines in which said dau addressed to 
said dlent is transmitted is switched during the transmission 

60 of said data, and said external control signals cause said 
control means to command said recdver means to switch 
said at least one of raster scan lines on which said receiver 
apparatus receives said data. 

15. The apparatus redted in daim 12. wherein said 
65 recdver means recdves said data in at least one vertical 

blanking interval line of said at least one of the raster scan 
lines. 
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16. Id a digital data transmission system in which digital 
data is addressably broaxJcast in at least one broadcast 
transmission channel to a client at a remote location, a 
receiving apparatus associated with said client comprising: 

tuner means for tuning to and demodulating a broadcast 5 
signal; 

a receiver means coupled to said tuner means f ca- receiv- 
ing said data from said broadcast channel of the 
demodulated broadcast signal; 

a decoder means for decoding the address of said data 
from said receiver means to verify an address and 
obtain said data; 

a control means responsive to external control signals 
transmitted to said client for comnaanding said tuner ^ 
means to tune to said at lease one tn'oadcast channel 
containing said data. 

17. The apparatus recited in claim 16 furtha: comprising 
means for simultaneously receiving said data on a multi- 
plicity of broadcast transmission channels. 20 

18. The apparatus rcdted in claim 16. wherein said at least 
one broadcast transmission channel io which said data 
addressed to said client is transmitted is switched during the 
transmission of said data and said control means to com- 
mand said tuner means to switch from said at least one 25 
broadcast channel on which said receiver apparatus receives 
said data. 

19. In a un-directional broadcasting system in which 
broadcast signals arc transmitted from a broadcast point to 



a plurality of remote locations, a digital data transmission 

subsyston coiiq)rising: 
a distribution control means at said broadcast point for 
controlling the transmission of downstream data to said 
plurality of remote locations with said broadcast sig- 
nals; and 

a plurality of clients at said remote locations, said plural- 
ity of dicnts receive said downstream data with said 
broadcast signals and for generating upstream data; and 

a router means for receiving said upstream data from said 
clients and for transmitting said downstream data to 
said distribution control means; 

wherein there is no immediate reverse channel between 
said distribution control means and said clients to 
acknowledge receipt of said downstream data by said 
clients during the transmission said downstream 

20. The subsystem recited in claim 19. further conqjris- 
ing: 

storage means for storing a record of said transmission of 

said downstream data to said clients; 
wherein at a time subsequent to said transmission of said 

downstream data to said dients. said dieots transmit 

data to said distribution control means acknowledging 

receipt of said downstream data. 
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